Five participants with unilateral, upper extremity amputation were recruited from a convenience sample and participated in a supervised resistance training exercise program in their own local exercise facility using the Carter Cuff (Carter Medical Devices, LLC). The Carter Cuff is a relatively new assistive device that allows people with unilateral, upper extremity amputation and other disabilities or injuries of the hand to engage in resistance training exercises. Following a six weeks training period, an online survey was made available to the participants who provided demographic information and answered questions about their exercise habits and their satisfaction with the ease of use and effectiveness of the Carter Cuff as well as its impact on their lives. The results of the survey provided preliminary support for the effectiveness of the Carter Cuff and its positive effects on people with amputations. Though more quantitative data on physiological and psychological measures are needed, these preliminary findings have important implications for occupational therapy practice.
the American College of Sports Medicine in 2011 published updated guidelines that included recommendations that resistance training exercise should be performed by all adults, including the elderly, at least two to three times a week [11] .
Physical activity is seen as a crucial component of the rehabilitation process for people with disabilities [1] [2] . However, for people with upper extremity disabilities who find it difficult or impossible to use their hands, a reduction in the participation of resistance training exercise training and other forms of exercise is often observed [12] . The reduction of physical activity following hand injury or loss may result from a lack of assistive devices that enable the individual to continue to exercise.
To address these concerns, a new product has recently been developed by Carter Medical Devices, LLC, called the Carter Cuff (Figure 1 (a) and Figure   1 (b) about here). The Carter Cuff exercise device is an armband designed to be worn by a person who uses a prosthesis hand or a person with impaired hand function. The armband stabilizes the attachment of the prosthesis thereby allowing numerous pulling exercises that would otherwise be impossible and provides connection to exercise machines and free weights that would otherwise have to be grasped with the hand. The Carter Cuff is constructed from a sheet of flexible material that is sized to be wrapped around the wearer's arm, enclosing substantially all of the arm and the wrist or base portion of any prosthesis hand.
The wrapped armband is tightened by attached cinching straps, and D-rings are attached to the surface of the armband for attachment to exercise machines or free weights. An optional shoulder harness can be attached to the armband for additional stability.
The purpose of the present investigation was to obtain qualitative data from a sample of people with unilateral, upper extremity amputation who were asked to use the Carter Cuff over the course of several weeks. With these data, we wished to determine whether the use of the Carter Cuff resulted in any positive physiological and psychological changes in the participants. Because the exercise period was only six weeks, we did not anticipate any significant observable physiological or morphological changes in the participants, but we were particularly interested in how the participants felt about the comfort of the Cuff and the feasibility and practicality of the Cuff as an assistive device for resistance training exercises. Open Journal of Therapy and Rehabilitation 
Methods

Participants
We were able to recruit participants by referrals from the CEO of Carter Medical Devices, Andrew Carter, who had various contacts with physical therapists or prosthetic providers. Our inclusion criteria were that: 1) participants had to have an unilateral, upper extremity, below elbow amputation; 2) some degree of experience using an upper extremity prosthesis; and 3) some experience with weight (resistive exercise) training. We examined user satisfaction of five people with unilateral upper extremity amputations that exercised with the Carter Cuff for a period of six weeks. All participants identified as white/Caucasian, but one as half Caucasian and half Asian. The age ranges for the five male participants were 18 -25 (2), 36 -45 (2), and 46 -55 (1). Three of the participants had a left side amputation and the other two had a right side amputation. Three had trans radial amputations, while one had a partial hand amputation, and one a forequarter amputation. It had been at least 10 years since the amputation for all the participants. All participants had at least one year of weight training experience using a prosthetic device other than the Carter Cuff. Three of the participants had routinely worn a prosthesis and of these three, two used a myoelectric prosthesis while one wore a cosmetic prosthesis primarily. The present study was supported and approved by the institutional review board at San Francisco State University.
Procedures
A questionnaire consisting of questions (71) on demographics of the participants (1 -31), user satisfaction and functionality for exercise type (32 -48), user experience and effectiveness of weight training (49 -64), and likes and dislikes (65 -71) was provided to the participants via an online website. The questions are provided in Appendix. Following the six-week training period using the Carter Cuff, participants were asked to complete the questionnaire. Under supervision of their own personal trainer or occupational therapist, each participant exercised in a weight room within their own preferred, local exercise facility. The participants and supervisors were provided instructions on how the Carter Cuff was to be donned and doffed, and how it should attach to the exercise equipment, but they were free to determine, along with their supervisor, the frequency, duration and intensity of their workouts. The eight recommended exercises that were provided to the participants and their supervisors were: lat pulldowns, rows, triceps extension, chest press, fly, reverse fly, overhead press and biceps curl. These are very common resistive type exercises that have been thoroughly described [13].
Results
User Satisfaction and Functionality for Exercises Type
All five participants acknowledged that the Carter Cuff generally fitted them Open Journal of Therapy and Rehabilitation properly but one participant experienced challenge related to the length of the Carter Cuff, one experienced challenge related to the width of the Carter Cuff, two experienced challenge related to the Velcro portion of the Carter Cuff and one participant experienced no challenge with the construction of the Carter Cuff. Three of the five participants required assistance donning the Carter Cuff and none of the participants required assistance doffing the Carter Cuff.
Of the five participants, two participants found donning to be neither difficult nor easy, two participants found donning to be easy and one participant found donning to be very easy. All participants responded that they would wear their Carter Cuff in a public setting and all said they would continue to use the Carter Cuff for weight training. All participants responded that the Carter Cuff allowed them to target all desired muscle groups and, with the exception of one individual, all the exercises could be performed with a full or moderate range of motion, except for the triceps extension. Four of the five participants experienced no difficulty using the Carter Cuff and one individual experienced moderate difficulty.
User Experience
All participants reported using the device in a gym or fitness club setting; in addition, three used the device at home or in a physical therapist's office. Data recorded from the "User Experience" section of the survey (questions 49 to 64) showed that four of the five participants felt as though they experienced some improvement in muscular function after using the Carter Cuff, whereas one did not report any difference or improvement from their use of the device. After a thorough review of the responses, there might be some correlation between frequency of days exercised each week and muscle gain. But is should be emphasized that the participants provided no quantitative evidence to support their perceived changes in muscle gain.
The four participants who experienced physiological changes after using the Carter Cuff also reported a heightened sense of accomplishment, interest to engage in other activities, motivation to exercise, and level of self-esteem. In general, the responses of the participants who reported some weight loss and muscle gain were positive to the motivation and self-efficacy questions.
All respondents reported they used the Carter Cuff on an exercise machine, and other devices-such as kettle bells, barbells, dumbbells, and with a multi-purpose trainer. However, four of the five participants perceived themselves as compensating less with other limbs while performing ADLs after exercising with the Carter Cuff.
Effectiveness of Weight Training
The data in this section emphasized the effectiveness and safety of the Carter Cuff device. Figure 1 elicits the degree of effectiveness per participant. The majority of the participants (4 individuals) agreed that the device was highly effective, and another participant answered that it was somewhat effective. Four of the participants believed that the Carter Cuff was very safe, whereas one felt that Open Journal of Therapy and Rehabilitation it was somewhat safe. All individuals reported that the Carter Cuff allowed for proper technique when performing most of the exercises but one individual had difficulty maintaining technique in the chest and overhead press.
Open-Ended Questions
The 
Conclusions
The construction of the Carter Cuff seemed to fit the participants reasonably well, although there were some concerns about the dimensions of the Cuff (length/width) and the Velcro elements of the Cuff. Donning and doffing the Cuff seemed to be of no great concern to the participants although it is likely that depending on the disability, assistance might be required by some. Clearly, for the Cuff to be effective, it must comfortably fit the participant and yet be stable enough not to slip around the participant's residual limb during the exercises. Finally, most of the participants felt that the Carter Cuff allowed them to target the desired muscles during the exercises. We believe it is fair to conclude that user satisfaction among the participants was generally high in terms of the fitting, donning and doffing of the Carter Cuff and the Cuff's capability to target the appropriate muscles during the exercises.
Psychologically, four of the five participants reported a heightened sense of accomplishment, interest to engage in other activities, motivation to exercise, and level of self-esteem (self-efficacy). We believe these results to be of utmost importance as there is evidence in the literature linking these variables, particularly self-efficacy, to exercise adherence [14] . As indicated earlier, individuals Open Journal of Therapy and Rehabilitation 
Future Directions
Overall, the results of the post-exercise training survey provide preliminary evidence that the Carter Cuff allows people with upper extremity amputation to perform resistance training exercises in a reasonably comfortable and effective manner. However, this evidence is solely based on the qualitative reports from the participants following a six weeks training period. Clearly, a longer training period (minimum of 12 weeks) would be desirable. More quantitative evidence is clearly needed examining changes in muscle girth, motor unit recruitment, muscle strength and endurance. The inclusion of male and females and people of different ethnic/cultural backgrounds should also be done in future studies. In addition, because the Carter Cuff can be used by people with disabilities or injuries that prevent the use of the hand, future testing with people without amputation should also be performed.
Implications of the Research for Occupational Therapy Practice
Amputations and other disabilities affecting the use of the hand make it difficult or impossible for the patient to participate in resistance training exercises. These 
